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Definitions: 
 Native Species: A species that is part of an area's original fauna or flora 

that is natural or indigenous to a particular area  

 

 Exotic Species: non-native, term commonly used in aquatic and 
terrestrial systems 

 

 Aquatic Nuisance Species: non-native species which threaten the 
diversity or abundance of native aquatic species or the ecological stability 
of infected waters, or commercial, Ag, aquacultural, or recreational 
activities dependent on such waters, impacts to humans 

 

 Injurious species: non-indigenous, significant impact to environment, 
measurable impact to humans and the environment 

 

 Introduced Species: either native or non, introduced to an area 
intentional or accidental, impacts to natives of the area 

 

 Invasive Species: aggressive, competitive, adaptable, non-native 
that causes economic or environmental harm or harm to human health 

  



Invasive Species: Background 

 Second greatest threat to 

native species and 

ecosystems worldwide 

(habitat destruction #1) 

 

 Concern of biological 

community since the 1800’s 

 

 Impacts to humans: 

 Costs in the 100’s of billions 

annually 

"Nothing less than a total convulsion of the 

elements will ever destroy all the European 

animals and vegetables which are now to be 

found in the Western world" - David Hume, 1779 



Invasive Species: Background 

Continued 

 Infestations generally 
linked to human 
movements and 
migrations, markets, 
consumer preference for 
certain goods 

 

 Very rarely to natural 
movements i.e. storms 

 

http://www.boatnerd.com/news/newsthumbs/images/AMERICANMARINERŠ107-24-04mn.jpg


How Invasive Species Get Here 

 Accidentally 

 Contaminants in seed or plant shipments 

 Contained on and in ship’s ballast 

 In or on  wildlife, livestock or people 

 Moved by wind and water 

 In or on lumber or firewood 

 In ships, trucks, cars, boats, or airplane 

cargo 

 Packing materials 

http://www.michigan.gov/mda/0,1607,7-125-2961_2968_18323-44401--,00.html


How Invasive Species Get Here: 

Continued 

 Intentionally brought here for: 

 Horticultural uses 

 Herbal uses 

 Personal use and enjoyment 

 Erosion control 

 Wildlife benefits 

 Industrial use 

 Agricultural uses 

 Aesthetic uses 

 Sport (hunting & fishing) 

http://www.ipaw.org/invaders/reed_canary_grass/ReedCanaryGrassC_lg.jpg
http://images.google.com/imgres?imgurl=http://www.fws.gov/northeast/easternshore/Biology/Plant Fact Sheets/autumn_olive.jpg&imgrefurl=http://www.fws.gov/northeast/easternshore/Biology/Plant Fact Sheets/autumn olive.htm&h=1200&w=1600&sz=1013&tbnid=BsKNRDqYsdgJ:&tbnh=112&tbnw=150&prev=/images?q=autumn+olive&hl=en&lr=&oi=imagesr&start=1


 Aquatic   

 Terrestrial   

 Relatively few plants are invasive   

 (~ 1%-3% of those plants that are introduced in the US 

become highly invasive exotic plants)  

 

 

Two Major Groups of  

Invasive Species 



Aquatic Invasive Species Currently 

Found in Missouri 

 Brazilian elodea 

 Eurasian watermilfoil 

 Purple Loosestrife 

 Dotted duckweed 

 Brittle Naiad 

 Daphnia lumholtzi   

    (water flea) 

 Zebra mussel 

 Hydrilla 

 

 

 Common carp 

 Grass carp 

 Bighead carp 

 Silver carp 

 White perch 

 Asian clam 

 Chinese mystery snail 

 



Other Aquatic Invasive Species 

Threats to Missouri  Water hyacinth 

 Didymo (rock snot) 

 New Zealand mudsnail 

 Rusty crayfish 

 Northern snakehead 

 Black carp 

 Ruffe 

 Round goby 

 Quagga mussel 

 Viral hemorrhagic  

    septicemia (VHS) 

 Whirling Disease 

 Spiny and Fishhook water fleas 

 

 

 

 

http://sites.state.pa.us/PA_Exec/Fish_Boat/water/fish/snakehead/pic_body1x750.jpg
http://sites.state.pa.us/PA_Exec/Fish_Boat/water/fish/goby_roundx550.jpg


Zebra Mussels 



The Spread of Zebra Mussels 

 Initially by barges and 
other commercial 
watercraft, aided by the 
creation of canals. 

 

 Spread to upstream 
reservoirs mainly by 
recreational watercraft. 

www.airphotona.com 

100th Meridian 





Preventing the Spread 

 Clean 

 Drain 

 Dry  

 3 Days Freezing 

 5 Days Summer 

 18 Days Spring/Fall 

 Dispose 



Public Education & Information 

 Public Outreach and 
Education 

 

 Zebra Mussel 
Inspection and 
Decontamination 
Training 



Public Education & Information 

 



Invasive insects 
 Gypsy moth 

 

 

 

 Walnut twig beetle 

 

 

 

 Emerald ash borer 

 

 

 Asian longhorned beetle 

 Pine shoot beetle 

 

 Japanese beetles 

 

 

 Loblolly pine sawfly 

 

http://www.pueblo.gsa.gov/cic_text/housing/japanese-beetle/jbadult.gif
http://www.forestryimages.org/images/768x512/4178065.jpg


Cankers from 

Geosmithia  ‘morbida’  

fungus 

A Severe Threat to Black Walnut in Eastern U.S. 

Thousand Canker’s Disease in Walnut 



The walnut twig beetle 

carries the Geosmithia 

morbida fungus that causes 

TCD 

Thousand Canker’s Disease in Walnut 







Emerald Ash Borer:  Key Signs 

1/8-inch D-shaped      

exit holes 

S-shaped galleries 

just under the bark 





Gypsy Moth Trap 

• Statewide 

• 11,000+  traps / year 

• Multi-agency program 

Annual Gypsy Moth Detection 

Surveys in Missouri 

Results: 

 A few moths found each year. 

 Egg cases carried in on vehicles, 

outdoor gear, nursery stock 

 BUT -  No established populations 

in MO, yet. 



Mammals 

 Feral or Wild Hogs 

 Wildlife code- illegal 

 Disease issues with 
livestock, pets & people 

 Rooting, wallowing, and 
Feeding damage 

 Predation on native 
plants and wildlife 

 Direct competition with 
native wildlife 

 Water contamination 





Plants 

 Many invasive plants are here and established. 

 

 Many are here and not yet established. 

 

 Many are still coming! 



Decorative 
value   Screens 

Anchor 

 Focal 
 point 

Past criteria for choosing plants for our 

landscapes 

Landscape Design 



Future criteria for choosing plants for our 

landscapes 

weather 
moderation soil 

restoration 

carbon  
sequestration 

watershed 
value 

Food web 
value 

  Screens 

   Anchor 

   Focal 
   point 

 Wildlife 
appreciation 

Decorative 
value 

Landscape Design 



Exotic Plant Policy 



Landscape - Ornamental – Nursery Plants 

Burning Bush 

(Euonymus alatus) 

 Competes with forest understory. 

 

 Seeds dispersed long distances by 
birds 

 

 Treatment: Pulling, cut stump, 
foliar spray 



 

Callery Pear (Pyrus calleryana) 

 

 Native to China and Taiwan 

 

 Thought to be sterile, but recently they’ve been spreading 
(alarmingly), crowding and outcompeting natives 

 

 Treatment: Pulling, cut stump, foliar spray 



Wintercreeper 
(Euonymus fortunei) 

 Native to China 

 

 Common cultivar, spreads rapidly and can readily climb trees, 
crowding and outcompeting natives 

 

 Treatment: Pulling, cut stump, foliar spray  

     (often not effective due to waxy leaf coating) 



Autumn olive 

(Elaeagnus umbellata) 

 Native to China and Japan 

 

 Originally used in strip mine reclamation for wildlife food and cover  

 

 Forms dense stands, crowding and outcompeting natives 

 

 Treatment: Cut stump method and foliar spray any regrowth 



Japanese honeysuckle 

   (Lonicera japonica) 

 Native to Japan 

 

 Originally used as ground cover  

 

 Native honeysuckles are vines, but flower at the tip of the stem, 
develop red or orange berries and leaves are fused around the stem 

 

 Treatment: Young vines pulled by the roots, cut stump, foliar 



Bush or shrub honeysuckle 
(Lonicera morrowii) (Lonicera maackii)  

 Native to Japan 

 

 Leaves develop in early spring and remain late into fall  

 

 Native honeysuckles are vines 

 

 Treatment: Hand pulling by the roots (young seedlings), cut stump, 
foliar, controlled burning 



Bush 

Honeysuckle 



Bush 

Honeysuckle 

Same Plot 



Other Landscape or Nursery 

Plants 
Non-native Invasives 

 Eurasian Privets 

 Salt Cedar 

 Silver Poplar 

 Princess Tree 

 Air Potato 

 Tree of Heaven 

Tree of Heaven  

Air Potato 



Missouri Revised Statutes 

Chapter 263, Section 263.450  

Insect Pests and Weeds  

August 28, 2007 
 

 Canada Thistle  (Cirsium arvense) 

 Common Teasel  (Dipsacus fullonum L.) 

 Cut-leafed Teasel (Dipsacus laciniatus L.) 

 Field Bindweed (Convolvulus arvensis L.) 

 Johnson Grass  (Sorghum halepense  L.) 

 Kudzu   (Pueraria montana var. Lobata) 

 Marijuana  (Cannabis Sativa L.) 

 Multiflora Rose  (Rosa multiflora) 

 Musk Thistle  (Carduus nutans) 

 Purple Loosestrife  (Lythrum salicaria) 

 Scotch Thistle (Onopordum acanthium) 

 Spotted Knapweed  (Centaurea stoebe micranthos) 



Overview of Other Missouri 

Problem Invasive Terrestrial Plants 



  

Thistles  Native = White Underside of Leaf 

 Invasive = Both Sides of Leaf Same 

Color 

 Invasive thistles can take over 

established areas, whereas natives 

won’t overwhelm existing veg. 

 



Multiflora rose 

(Rosa multiflora) 

 Native to Japan 

 

 Originally used as erosion control, living fences and wildlife cover 

 

 Dense thickets overwhelm and smother natives 

 

 Treatment: Pulled by the roots, cut stump, foliar, frequent mowing 
and fire 



Kudzu 

(Pueraria lobata) 

 Native to Japan 

 

 “The plant that ate the South” - Originally used as ground cover  

 

 Can grow a foot a day, smothering everything in its path 

 

 Treatment: Cut stump, foliar 



Common & Cut-leaved Teasel 
(Dipsacus fullonum & D. laciniatus) 

 Native to the Europe 

 

 Biennial life history 

 

 Treatment: Herbicide is effective, but if applied after bolting, cut and 
remove all flowering seed heads 



Johnson Grass 

 (Sorghum halepense) 

 Native to the Mediterranean 

 

 Rapid growth and dispersal by seeds or rhisomes – quickly 
outcompetes other plants 

 

 Treatment: Mowing, burning, herbicide (usually a combination is 
required) 



Reed Canarygrass 

 (Phalaris arundinacea) 

 Native to the Europe, Asia and N.A. 

 

 Planted for forage and erosion control 

 

 Early green up and rapid growth and dispersal by seeds or rhisomes 
– quickly outcompetes other plants 

 

 Treatment: Very difficult and time consuming - Burning & herbicide 
(usually a combination is required) 



Sericea lespedeza  

(Lespedeza cuneata) 

 Native to the Asia - introduced in hopes of providing forage and 
erosion control – FAIL! 

 

 Rapid growth and dispersal by numerous seeds that can remain 
viable for 20 years! – quickly outcompetes other plants 

 

 Treatment: Mowing, burning, herbicide (usually a combination is 
required) 



 Same species found worldwide 

 

 Wetland invasive 

 

 Growth by stolons and rhisomes and seeds – quickly chokes out and 
outcompetes other plants 

 

 Treatment: Mowing, burning, herbicide (usually a repeated 
combination is required) 

Common Reed 

(Phragmites australis australis) 



Garlic mustard (Alliaria petiolata) 

 Native to Europe and Asia 

 

 Spreads primarily by seeds – Forms dense colonies, invades shaded 
areas, allelopathic – hindering growth of other plants and tree 
seedlings  

 

 Treatment: Intensive mowing, cutting or pulling, burning if enough 
fuel (though not good as stand alone control), herbicide (Combine) 



Spotted knapweed  

(Centaurea stoebe micranthos) 



Spotted Knapweed Bioagents 

 Cyphocleonus achates  

 Root Weevil 

 Larinus minutus - L. obtusus 

 Flower/Seed Weevil 







New Missouri Invaders 

 Japanese Chaff Flower 

(Achyranthes japonica)  

 

 Variegated Water 

Clover  

    (Marsilea mutica) 

 

 Hydrilla 

  (Hydrilla  verticillata) 

 



 Potential Cellulosic Biofuels 

Giant Reed   

(Arundo donax) 
Miscanthus giganteus 



Tools & Resources 

http://mipncontroldatabase.wisc.edu 

http://mipncontroldatabase.wisc.edu/


http://apps.bugwood.org/landscape-alt.html 



Early Detection and Distribution Mapping 

System (EDDMapS) 
 

Partners 
U.S. Fish & Wildlife Service 

U.S. Forest Service 

National Park Service 

 

Created by  

The University of Georgia-  

Center for Invasive Species  

and Ecosystem Health. 

 



Management (“Control”) Strategies 

for Invasive Species  

 
 

 Eradication 

 Confinement or Containment to 

Prevent Further Spread 

 Prevention 

 



Current Management Options to 

Consider: 

 Mechanical/Manual Control 

 Chemical Control 

 Biological Control 

 Prevention - Maintenance 

 Cultural Control 

 Cultural control strategies use specific techniques to 

manipulate the environment to improve the growing 

conditions for desirable species while reducing weed 

populations.  



 Invasive species are a real and growing threat to 
Missouri’s native plants and animals 

 

 A threat to state and local economies 

 

 Difficult to deal with once established 

 

 This is an important issue that will continue to take a 
cooperative effort to make any “measurable” 
progress. 

 

 Prevention through education is one of our best 
tactics to reduce this threat to MO natural resources, 
tourism, agriculture, and commercial interests  

Summary 





Questions? 

Nate Muenks 
Habitat Management Coordinator 

Missouri Department of Conservation 

573-522-4115 *3371 

Nathan.muenks@mdc.mo.gov 

http://mdc.mo.gov/discover-nature/field-guide/invasive-species 


